There are about 13 million people spread over the globe who can trace their origins back to the Indian subcontinent (Bangladesh, India, Pakistan Unfortunately, there are no satisfactory population-based data on incidence and prevalence of CHD from the Indian subcontinent. What does seem apparent from the data available is that there is a marked difference in urban-rural rates of CHD. A prevalence of Minnesota coded major Q waves of 0.5% has been noted in men between the ages of 40-59 from rural Maharashtra in comparison to 3.6% for men between the ages of45-64
The first evidence that coronary heart disease (CHD) rates were increased in Indo-origin people abroad came from Singapore in 1959 and was followed by similar findings from South Africa and Trinidad.2 Analysis of national data for England and Wales during the period 1970-1972 demonstrated a standardized mortality ratio for CHD in Indo-origin men and women between the ages of 20-69 of 128 and 129, respectively (taking the rate of all men and women as being 100).5 A 40% excess of myocardial infarction was found in Indo-origin people compared to whites, in analysis of hospital admission data to National Health Service hospitals for Leicester during 1977 and 1978. 6 Relative rates of myocardial infarction have been estimated in one study to be nearly four times higher in Indo-origin men compared to Northern European, with infarction occurring at younger age in Indo-. . 7 origin men.
Unfortunately, there are no satisfactory population-based data on incidence and prevalence of CHD from the Indian subcontinent. What does seem apparent from the data available is that there is a marked difference in urban-rural rates of CHD. A prevalence of Minnesota coded major Q waves of 0.5% has been noted in men between the ages of 40-59 from rural Maharashtra in comparison to 3.6% for men between the ages of45-64 Correspondence: N. Shaukat, M.R.C.P. Received: 5 November 1993 in Delhi.8'9 The latter figure is similar to US have CHD rates that tend to merge with that of the host country over several generations. In the case of Indo-origin communities settled abroad, mortality rates from CHD diverge from that of the host community within a short period of time and continue to do so over a number of generations. Because of this peculiarity it has been suggested that a genetic rather than an environmental explanation is responsible for the excess rates ofCHD seen in Indo-origin people. However, because of their diversity it is very likely that Indo-origin people will be genetically dissimilar. Geographical variation in gene frequency is gradual and not qualitative; populations merge into one another. The complex and polygenetic determination of human phenotype ensures that there are no typical members of groups, and the amount of variation within any ethnic group is larger than between groups.'3 Some researchers have suggested that the development of CHD in adult life is related to retarded fetal and infant growth.14 It is certainly plausible that a certain percentage of firstgeneration Indo-origin migrants may have been subject to adverse prenatal and infant environment. However, the same statement could be made for first-generation Afro-Caribbean migrants, who of all ethnic groups in this country have the lowest CHD mortality.
Although our understanding of CHD in the Indo-origin population as in the European population is somewhat limited, it is apparent that the same aetiological mechanisms are involved in both populations. There is little evidence that the fundamental mechanisms ofatheroma are different in the Indo-origin and European populations. Comparisons of risk-factor profiles and patterns of coronary disease in Indo-origin and European populations indicate that there is no specific pattern or profile which is exclusive to either, although the population prevalence of certain risk factor patterns is known to vary.'5 Current evidence seems to suggest that the increased rates of CHD seen in the first-generation Indo-origin migrants are not explained by conventional risk factors for coronary disease. National household survey data in Britain show lower smoking rates in Indo-origin men (apart from Bangladeshi's) than in the general population.'6 Hypertension does not seem to be a significant factor in explaining the high CHD risk suffered by Indo-origin people. Studies in Trinidad and South Africa have shown that hypertension was less common in Indians compared to Africans and Europeans.'7"8 In this country blood pressures have been shown to be similar in Indo-origin and Europeans. '9 The role of cholesterol in CHD aetiology among Indo-origin people has been confused by the consistent finding of lower levels of total plasma cholesterol compared with whites.20'2 However, this is primarily due to reduced HDL cholesterol with little difference in LDL levels. Furthermore, there are two recent studies which have found that total cholesterol concentration is closely correlated with extent of coronary atheroma determined at angiography, in both Indo-origin and European populations.','22 These findings suggest that whatever the absolute average levels of cholesterol in Indo-origin communities, a small increase may have long-term effects, so that the threshold at which cholesterol concentrations become important in this population may just be set lower. Dietary comparisons are made difficult by the very varied diet amongst various Indo-origin subgroups. The finding of increased energy and total fat intake in an East African Gujerati Hindu population, on Even in the absence of overt diabetes, hyperinsulinaemia and insulin resistance have beei shown in prospective European population studies to be an independent risk factor for CHD.2627 In fact it has been suggested that non-insulin-dependent diabetes mellitus may just be one feature of an insulin resistance syndrome ('syndrome x'), whose other features include lipid disturbances and hypertension.' There is increasing evidence to support an increased prevalence of hyperinsulinaemia and increased insulin response to a glucose tolerance test in the Indo-origin population. This finding has been correlated with an increased incidence of central obesity as measured by waist-hip ratio. 29 However, Afro-Caribbeans in this country and Pima Red Indians in North America seem not to fit in with the insulin resistance hypothesis, in that they both have an increased prevalence of hyperinsulinaemia and diabetes in comparison to the general populations of their respective countries, yet have very low rates of CHD. 30 An interesting finding from a recent study was that proinsulin and 32-33 split insulin concentrations were increased in all newly diagnosed non-insulin-dependent diabetics in response to a glucose challenge, and that this effect was particularly pronounced in Gujerati subjects in comparison with Afro-Caribbeans and
The mechanisms by which insulin leads to increased CHD risk are not clearly known. It has been postulated that there may be a combination of an indirect effect on lipid metabolism and a direct atherogenic effect on the vessel wall. There is also good evidence that insulin concentrations have an effect on haemostatic risk markers for CHD. Insulin concentrations have been shown to be independently related to fibrinogen, von Willebrand factor, factor VIII: c and, in particular, with plasminogen activator inhibitor-1.32 Restriction of dietary energy intake and physical activity are the only two environmental factors known to alleviate insulin resistance. In a recently completed study on high risk (with a positive family history of CHD) young males, increased fasting insulin concentra-tions, waist-hip measurements and a marked reduction in physical activity were found in the young Indo-origin males compared to their European counterparts. In both groups there was a close negative correlation between physical activity and insulin concentrations. 33 The evidence that second-generation immigrants may already be developing an adverse risk-factor profile for CHD, coupled with the fact that the Indo-origin community is still a relatively young population is an ominous sign. At present only 25% of this population is over the age of 50. Data from Leicester indicate that, by the year 2008, 50% of the Indo-origin population there will be over the age of 50 and, if their relative mortality risk from CHD remains at 1.4 compared to the general population, their mortality from CHD will also double over the same period.'M There needs to be effective coronary health prevention strategies in the Indo-origin population aimed at all age and sex groups. An increased awareness amongst the Indoorigin population, primary and secondary health care workers should also improve access to care for this high-risk group. 35 To ensure maximum cooperation these campaigns need to be conducted with sensitivity and have the involvement of the various Indo-origin groups from their inception. Clearly there is a need for further research into the reasons for the excess CHD suffered by the Indoorigin population in this country, but at present our guidelines for primary and secondary prevention in this high-risk group will not differ ostensibly from the rest of the population, that is, to avoid smoking, to prevent obesity, to reduce total energy and fat intake, and possibly the most relevant piece of advice for this group of people is to adopt and maintain some form of regular physical activity. 
